Performance of Some Variables Used as a Procedure for Estimating Sexual Capacity (Fertility) of the Ram by FOCSANEANU, Vlad et al.
Performance of Some Variables Used as a Procedure 
for Estimating Sexual Capacity (Fertility) of the Ram
Vlad	FOCŞĂNEANU,	Liviu	BOGDAN,	Sanda	ANDREI,	Sidonia	BOGDAN, Anamaria	BLAGA	PETREAN
Faculty	of	Veterinary	Medicine,	str.	Mănăştur,	no.	3-5,	University	of	Agricultural	Science	and	Veterinary	
Medicine	Cluj	Napoca,	Romania,	anamariapetrean@yahoo.com
Bulletin	UASVM	Veterinary	Medicine	71	(1)	/	2014,	52-58
Print	ISSN	1843-5270;		Electronic	ISSN	1843-5378
Abstract
The	 diameter	 of	 the	 ram	 testis	 is	 affected	 by	 seasonality	 and	 is	 associated	 with	 testosterone	
concentrations,	presented	a	high	correlation	with	the	volume	and	sperm	concentration.		Selection	for	
fertility	in	sheep	can	be	accomplished	through	selecting	for	correlated	traits	in	young	rams	such	as	age,	
testes	size,	testes	length	etc.	The	study	was	carried	out	to	evaluate	some	parameters	(testis	length,	testis	
width,	testicular	circumference,	live	weight)	related	with	ram	fertility	and		the	qualities	of	ram	semen	in	
different	age	groups.	The	study	was	conducted	in	a	farm	located	in	Cluj	County,	on	20	rams	of	the	breed	
Turcana	Alba,	grouped	according	to	age	into	4	batches.	Weekly	an	ejaculate	and	the	mentioned	variables	
were	measured.	 Semen	 samples	were	 collected	 from	 each	 animal	 using	 an	 electro-ejaculator.	 There	
is	a	direct	relationship	between	animals	age	and	testicular	circumference,	 	 testis	 length,	testis	width.	
With	increase	in	age,	ram	showed	increase	percentages	of	motility	and	viability	of	sperm	in	all	studied	
batches. Normal	sperm	percentage	of	one	1.5	aged	ram	was	lower	while	higher	results	were	obtained	in	
the	other	three	groups.	In	the	present	research	work	testicular	diameter,	normal	and	viable	spermatozoa	
were	optimum	in	batch	3	than	the	first	and	second	one.	As	age	increased,	semen	quality	improved	and	
stabilized	at	the	age	of	3.5	and	5	years.	The	results	showed	that	the	testicular	measurements	can	be	a	
criteria	for	early	selection	of	ram	lamb.
Keywords
ram, testis, semen, age, circumference 
INTRODUCTION   
The	diameter	of	 the	ram	testis	 is	affected	by	
seasonality	 and	 is	 associated	 with	 testosterone	
concentrations,	presented	a	high	correlation	with	
the	 volume	 and	 sperm	 concentration.	 Selection	
for	fertility	in	sheep	can	be	accomplished	through	
selecting	for	correlated	traits	in	young	rams	such	
as	 age,	 testes	 size,	 testes	 length	 etc.	 (Land	 and	
Carr,	 1975).Testicular	 development	 at	 ram	 in	
the	 summer	 and	 autumn	 occurs	 in	 response	 to	
increases	 in	 gonadotropin	 secretion	 generated	
by	 decreases	 day	 length	 (Schanbacher	 and	 Ford,	
1979;	Pelletier	et al.,	1981).	Furthermore,	seasonal	
changes	in	testis	size	of	rams	were	influenced	by	the	
social	environment	(Illius	et al.,	1976;	Sanford	and	
Yarney,	1983).	The	reproduction	function	of	sheep	
is	 influenced	 by	 season,	 temperature,	 relative	
humidity	and	the	photoperiod.	Semen	production	
and	 freezability	 are	 better	 in	 the	 autumn	
because	 of	 the	 seasonal	 fluctuation	 in	 seminal	
plasma	 protein	 components	 (D’Alessandro	 and	
Martemucci,	2003;	Dacheux	et al.,	1981). 	Proper	
artificial	 insemination	 would	 be	 conducted	 with	
better	knowledge	of	ram’s	age,	testes	size,	semen	
characteristics	which	would	improve	reproductive	
efficiency	and	enhance	breeding	schemes	and	the	
rate	of	genetic	gain	(Hassan	et al.,	2009).	
The	 purpose	 of	 this	 study	 was	 to	 evaluate	
some	 parameters	 (testis	 length,	 testis	 width,	
testicular	circumference,	live	weight)	related	with	
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ram	 fertility	 and	 	 the	 qualities	 of	 ram	 semen	 in	
different	groups	of	age	(1.5	to	5	years).		
MATERIALS AND METHODS   
The	 research	has	been	 carried	out	 in	 a	 farm	
located	 in	 Cluj	 County,	 on	 20	 rams	 of	 the	 breed	
Turcana	 Alba,	 grouped	 according	 to	 age	 into	 4	
batches,	each	of	5	rams:
-	batch	1	with	rams	of	1.5		years;
-	batch	2	with	rams	of	2.5	years;
-	batch	3	with	rams	of	3.5	years;
-	batch	4	with	rams	of	5	years.
The	 experiment	 lasted	 a	 month	 and	 a	 half.	
Semen	 samples	 were	 collected	 from	 each	 animal	
using	electroejaculation	method.	The	collected	se-
men	samples	were	 immediately	evaluated	perfor-
ming	 	 macroscopic	 and	 microscopic	 examination	
according	 to	 criteria	 proposed	 by	 Groza,	 2006.	
Weekly	 an	 ejaculate	 and	 the	 following	 variables	
were	 measured:	 testicular	 circumference,	 testis	
length,	testis	width	and	live	weight,	ejaculate	volu-
me,	 	 sperm	 concentration,	 motility,	 viability	 and	
normal	spermatozoa.
RESULTS AND DISCUSSIONS    
Analyzing	the	evolution	of	testis	size	averages	
for	 the	 entire	 period	 studied	 it	 is	 noticed	 an	
increase	 during	 the	 study,	 which	 could	 have	 the	
explanation	of	sexual	maturation	with	age	of	 the	
subjects,	and	their	location	in	the	maximum	period	
of	reproduction	(age	3.5-5	years)	(Tab.	1). 
The	 lowest	 values	  of	 testicular	 length	
(10.45±0.05)	and	width	(8.23±0.07)	were	recorded	
for	rams	aged	1.5	years.	The	other	batches	presented	
average	values	 	of	testicular	length	above	12	cm	for	
both	 testicles.	 The	 values	 recorded	 for	 testicular	
width	 were	 higher	 for	 batches	 4	 and	 3	 (over	 10	
cm)		while	for	batch	3	were	approximately	equal	for	
both	 testicles.	Regarding	 testicular	 circumference,	
results	indicated	no	significant	differences	between	
experimental	batches.	However	it	is	noted	that	the	
lowest	 values	  were	 recorded	 for	 	 rams	 aged	 1.5	
years	(32.32±0.05)	compared	with	data	from	other	
experimental	 batches,	 where	 the	 average	 values	 
were	 above	 34	 cm.	 These	 results	 are	 consistent	
with	the	data	specified	in	the	literature.	Thus,	in	a	
study	published	by	Olah	et al.,	2013	rams	testicular	
circumference	was	determined	by	race	and	season.	
The	 highest	 values	  were	 recorded	 in	 autumn	 for	
the	Awassi	breed	rams	(35.5cm),	in	spring	for	the	
Suffolk	breed	(35.8	cm)	and	in	winter	for	the	Merino	
rams	 (32	 cm).	 In	 other	 research,	Mickelsen	et al., 
1981,	studied	 the	 impact	of	season	on	 the	scrotal	
circumference	 of	 10	 Suffolk	 rams	 and	 found	 that	
the	highest	average	scrotal	circumference	(36	cm)	
was	recorded	 in	October.	 In	our	study,	which	was	
conducted	 in	 the	same	period,	he	highest	average	
scrotal	circumference	was	34.50	cm.	
On	 the	 other	 hand,	 Kafi	 et al.,	 2004,	 noted	
in	 Karakul	 rams	 ,	 the	 lowest	 value	 for	 scrotal	
circumference	in	winter	(31.1	cm)	and	the	highest	
value	in	fall	(33.3	cm).	Other	studies	have	suggested	
that	 the	 influence	 of	 age	 on	 testicular	 length	 and	
circumference	gradually	decreased	with	the	advent	
of	sexual	maturity	(Shrestha	et al.,	1983).
Semen volume analysis 
The	 results	 of	 the	 volume	 vary	 depending	
on	 the	 age	 of	 the	 animals.	 The	 best	 values	  we	re	
recorded	in	mature	rams	over	3	years.	Thus,	for	the	
rams	of	5	years	it	was	obtained	an	average	volume	of	
X±S=1.25±0.18	ml	from	X±S=2.8±0.44	ejaculates,	in	
those	of		3.5	years	old	from		X±S=2.4±0.89	ejaculates	
were	 collected	 X±S=1.23±0.18	 ml	 semen,	 and	 in	
those	aged	2.5	years	were	collected	X±S=2.27±0.05	
ejaculates	 which	 resulted	 in	 X±S=1.15±0.17	 ml	
semen	(Tab.	2).	
Tab. 1 Distributions	of		testicular	length	and	scrotal	circumference
Batch		no.
Testicular	length	(cm) Testicular	width	(cm) Testicular	
circumference		
(cm)Right	testicle Left	testicle Right	testicle Left	testicle
Batch	1 10.45±0.05 10.45±0.05 8.23±0.07 8.23±0.07 32.32±0.05
Batch	2 12.12±0.08 12.13±0.05 9.89±0.05 9.90±0.05 34.09±0.05
Batch	3 12.23±0.08 12.24±0.08 10.08±0.07 10.09±0.07 34.45±0.07
Batch	4 12.18±0.07 12.17±0.08 10.11±0.05 10.10±0.05 34.50±0.07
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Analyzing	the	values	 obtained	with	the	litera	tu-
re	shows	that	there	is	a	strong	connection	between	
the	breeding	season	and	spermiogenesis.	This	lasts,	
at	the	ram,	49	days,	followed	by	a	post-maturation	
(functional	 maturation)	 between	 11	 to	 14	 days	
in	 the	 epididymis.	 This	 means	 that	 developing	
sperm	become	mature	after	60-63	days	during	the	
breeding	season	(Mucsi	1997;	Gergatz,	2007).
Analysis of microscopic parameters
As	noted	previously	semen	quality	is	influen-
ced	mainly	by	age	rams	(Tab.3).	In	our	study,	with	
increasing	age	of	the	rams	there	is	an	improvement	
in	all	parameters	studied.
About	 sperm	 motility	 there	 is	 a	 significant	
in	crease	 starting	 the	 rams	 aged	 2.5	 years	
(X±S=83.4±0.02)	 compared	 to	 those	 aged	 1.5	
years	 (X±S=80±0.78)	 and	 maintenance	 of	 this	
per	cen	tage	 and	 the	 other	 age	 groups	 (3.5	 years	
X±S=87.22±0.41,	5	years	X±S=88.44±0.93).	Studies	
conducted	by	Mandiki	et al.,	1997	on	the	influence	
of	 season	and	age	on	semen	parameters	 in	 rams	
of	the	breed	Texel,	Suffolk	and	Ile-de-France	claim	
the	increase	of	semen	mobility	and	decreasing	the	
Tab. 2 Volume	variation	in	the	experimental	batches
Ram´s	age 1.5	years	 2.5	years 3.5	years 5	years
Parameter E V	(ml) E V(ml) E V(ml) E V(ml)
Average	 3.25 0.65 2.27 1.15 2.4 1.23 2.8 1.25
STDEV ±0.5 ±0.11 ±0.5 ±0.17 ±0.89 ±0.18 ±0.44 ±0.18
E-ejaculates;	V-volume
Tab. 3 Values	distribution	of	the	microscopic	exam	parameters	
Parameter	 1.5	years	 2.5	years 3.5	years 5	years
Motility		(%) 80±0.78 83.4±0.02 87.22±0.41 88.44±0.93
Concentration
(x109	spz/ml)
1.58±0.14 2.1±0.03 2.6±0.38 2.9±0.31
Viability		(%) 87.5±0.25 89.7±0.06 91.5±0.78 92.3±0.26
Tab. 4 Values	distribution	of	the	microscopic	exam	parameters	
Parameter	 1.5	years	 2.5	years 3.5	years 5	years
Normal	spermatozoa	(%) 86.17±0.64 90.25±0.35 91.4±0.05 92.45±0.07
Primary	abnormalities	(%) 4.46±0.48 3.44±0.26 2.81±0.23 2.2±0.07
Secondary	abnormalities		(%) 8.8±0.28 5.9±0.10 5.54±0.16 4.95±0.04
Immature	spermatozoa	(%) 0.57±0.37 0.41±0.01 0.25±0.07 0.4±0.07
percentage	of	abnormal	sperm	with	age	of	rams.	
Variations	in	sperm	viability	show	some	changes,	
but	 for	 out	 all	 age	 groups	were	 obtained	 values	 
above	 those	 indicated	 in	 the	 literature	 (Hassan	
et al.,	 2009):	 1.5	 years	 X±S=87.5±0.25,	 2.5	 years	
X±S=89.7±0.06	 at	 3.5	 years	 X±S=91.5±0.78	 and	
5	 years	 X±S=92.3±0.26.	 Assessment	 of	 sperm	
concentration	show	the	same	ascending	trajectory	
starting	with	rams	aged	2.5	years	(X±S=2.1±0.03)	
and	 keeping	 rates	 to	 3.5	 (X±S=2.6±0.38)	 and	 5	
years	(X±S=2.9±0.31).
Analysis of mophological  parameters
In	 our	 study,	 there	 is	 an	 improvement	 in	
all	 mophological	 parameters	 studied,	 but	 the	
increase	is	not	linear	with	age	of	rams.	In	the	case	
of	normal	sperm	is	an	increase	in	the	percentage	
by	 approximately	 4%	 from	 rams	 of	 2.5	 years	
(X±S=90.25±0.35)	 compared	 to	 those	 aged	 1.5	
years	 (X±S=86.17±0.64)	 and	 maintaining	 ascen-
ding	trajectory	at	the	other	age	groups	(3.5	years	
=91.4±0.05,	5	years	X±S=92.45±0.07).	The	results	
achieved	 in	 this	 study	 are	 consistent	with	 those	
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specified	in	the	research	literature	(Mandiki	et al., 
1997;	Drugociu	and	Runceanu,	2004).
The	 variations	 of	 secondary	 abnormalities	 re-
veal	 changes	 regarding	 the	decrease	of	percentage	
of	abnormalities	with	increasing	the	age	of	the	rams.	
Thus,	 at	 1.5	 years	 rams	 notified	 highest	 average	
primary	 anomalies	 X±S=4.46±0.48,	 followed	 by	
2.5	 years	 rams	 X±S=3.44±0.26.	 From	 table	 4	 is	
observed	 a	 significant	 decrease	 in	 the	 other	 age	
categories:	X±S=2.81±0.23	for	those	of	3.5	years	and	
X±S=2.2±0.07	at	rams	for	5	years.	The	same	comment	
is	also	suitable	for	the	values	 obtained	for	secondary	
abnormalities,	 but	 the	 differences	 between	 rams	
of	 2.5	 (X±S=5.9±0.10),	 3.5	 (X±S=5.54±0.16)	 and	 5	
years	(X±S=4.95±0.04)	is	not	so	high	as	to	rams	of	
1.5	years	(X±S=8.8±0.28).	
Regarding	 the	report	of	 immature	sperm	we	
observe	variations	in	this	parameter	between	age	
groups	 studied,	 but	 this	 may	 be	 due	 to	 the	 fact	
that	not	all	 subjects	 included	 in	 the	experiments	
presented	 immature	 sperm	 at	 morphological	
examination.	 The	 values	 	obtained	 in	 this	 study	
confirm	 information	published	by	Mandiki	et al., 
1997	 who	 claim	 decrease	 in	 the	 percentage	 of	
abnormalities	with	age	of	rams.
CONCLUSIONS   
During	 this	 study	 there	 were	 individual	
variations	in	the	length,	width	and	circumference	
of	the	testis,	depending	on	the	age	of	the	animals.
Analyzing	the	evolution	of	the	average	size	of	
the	 testis	 parameteres	 there	 is	 an	 increase	with	
age	of	the	rams,	which	could	be	explained	by	sexual	
maturation.	 Applying	 the	 electrostimulation	me-
thod	 the	 best	 values	 of	 volume	 semen	  were	 re-
corded	in	mature	rams	over	3	years.	
In	our	study,	as	age	increase	all	semen	parame-
ters	studied	improved	and	stabilized	at	the	age	of	
3.5	 years.	 Testicular	 measurements,	 viable	 and	
normal	spermatozoa	were	optimum	at	rams	over	3	
years	of	age.	The	results	of	this	study,	recommend	
the	use	of	testicular	and	scrotal	measurements	as	
a	criteria	for	early	selection	of	ram	lamb.
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